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B BO^ax 3ajiHBa EleTpa Bejimcoro 3aperHCTpnpoBaHO 24 BHAa pbi6 ceM. Pleuronectidae 
(Hobhkob h a P-, 2002), ho k HHCJiy nocToaHHbix o6HTaTejieii mo>kho othccth 13 bhaob 
(Eopeu, 1997; Ahtohchko, 2007). KaiviGajibi nrpaiOT BaacHyio pojib b npHdpeacHbix aohhhx 
HXTHOueHax OjiaroAapa bmcokoh hhcjichhocth h OnoMacce h, odjiaAaa 3HaHHTejibHOH 3ko- 
jiorHnecKOH njiacTHHHocTbio, HacejiaioT npaKTHHecKH Bee 6noTonbi 3ajiHBa ot MejiKOBOAba 
AO CBana rjiyOHH. 

MHKCocnopn^HH (Myxozoa, Myxosporea) — caMaa MHoroHHCJieHHaa rpynna npo- 
CTeHiHHx, napa3HTHpyiomHx y pbi6. /JjiHTejibHaa obojiiouhh 3thx napa3HTOB kocthmx pbi6 
npHBejia k Bbipa6oTKe y MHiccocnopHAHH oueHb tohkhx aAanTaijHH k 3apaaceHHK> xo3aeB 
(LLIyjibMaH, 1966, 1984; UlyjibMaH h jx p., 1997). )KH3HeHHbiH uhkji AaHHOH rpynnbi napa- 
3htob CTaji yBa3biBaTbca c OHToreHe30M hx xo3aeB TaKHM o6pa30M, hto nepHOA cnopoo6- 
pa30BaHHa npnxoAHTca Ha BpeMa MaccoBbix CKonjieHHH pbi6 (HepecT, HaryjibHbie h 3hmo- 
BajibHbie MHrpauHH). CjieAOBaTejibHO, 3HaHHe (})ayHbi MHiccocnopHAHH pbi6 KOHKpeTHoro 
paHOHa aBjiaeTca ^)aKTHHecKOH ochoboh ^Jia pa3JiHHHbix TeopeTHHecKHx nocTpoeHHH hc- 
TopHuecKoro hjih 30oreorpa(|mHecKoro xapaicrepa, a Tax ace no3BOJiaeT pernaTb cnopHbie 
BOnpOCbl CHCTeMaTHKH H pO^CTBeHHblX B3aHMOOTHOIlieHHH HX X03HCB. 

U,ejibK) HacToamen pa6oTbi aBJianocb cpaBHeHne bhaoboix) cocTaBa MHiccocnopHAHH 
MaccoBbix bhaob KaM6ajiOBbix pbi6 3ajiHBa IleTpa BejiHKoro jxj la yTOHHeHHa 3KOjiorHHe- 
CKoro CTaTyca nocjie^HHX. 

Kjuoueebie cnoecr. KaM6ajibi, MHiccocnopHAHH, 3KOJiorHHecKHe rpynnHpoBKH, ko3(})(})h- 
UHeHT BHAOBoro cxoACTBa, rjiy6oKOBOAHbie, ycjioBHO-npHdpeacHbie, npn6peacHbie bham. 


MATEPMAJI H METO^HKA 

HccjieAOBaHna[ ocHOBaHti Ha MaTepnanax napa3HTOJirnHecKnx aHajin30B 
pbi6, npoBeAeHHbix b 1987—2004 rr. b pa3Hbie Mecaubi c MapTa no Hoa6pb. 
J\ji% BCKpbiTHH KaMOajibi oTOnpajiHCb H3 TpajiOBbix yjioBOB bo BpeMa npoBeAe- 
HHfl yneTHblX AOHHbIX CT>eMOK H KOHTpOJIbHbIX TpaJieHHH Ha aKBaTOpHH 3aJIH- 
Ba IleTpa BejiHKoro. TpajieHHaMH 6buia oxBaneHa Bca aKBaTopna 3ajiHBa ot 
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Ta6jiwua 1 


KoJIHHeCTBO HCCJieAOBaHHblX, 3apa>KeHHbIX H HHTeHCHBHOCTb 3apa>KeHHH 
y pa3Hbix bhaob KaM6aji 


Table 1. Numbers of the flatfish hosts examined and infested, and infestation rates 


Bhaei 

KOJIHHeCTBO 
BCKpbITbIX, 3K3. 

KoJIHHeCTBO 
3apa>KeHHbix, 3K3. 

HHTeHCHBHOCTb 
3apa>KeHHOCTH, % 

OcTpoi ojiOBan xaMbajia 

Cleisthenes herzenstein 

102 

80 

78.4 

llajiTycoBHAHaH xaivibajia 
Hippoglossoides dubius 

70 

56 

80 

Kojiionaa KaMbajia 

Acanthopsetta nadeshnyi 

15 

10 

66.7 

)KejiTonepafl KaMbajia 

Limanda aspera 

73 

62 

84.9 

/friHHHopbiJiafl KaMbajia 

L. punctatissima 

73 

60 

82.2 

^CejiTonojiocaH KaMbajia 

Pseudopleuronectes herzensteini 

90 

62 

68.9 

.flnoHCKaa KaMbajia 

P. yokohamae 

109 

90 

82.6 

^jimmafl KaMbajia 

Glyptocephalus stelleri 

52 

43 

82.7 

3Be3AHaTan KaMbajia 

Platichthys stellatus 

70 

53 

75.7 

Bejiobpioxaa KaMbajia 

Lepidopsetta mochigarei 

21 

16 

76.2 


rjiySnH 5 ao 150 m. /lira aHajiH3a oTOnpajmcb pwSbi pa3JiHHHbix pa3MepH0-B03- 
pacTHtix rpynn. Bcero 6buio H3yneHo 675 3K3. xaMGan 10 bhaob (TaSji. 1). 
cDmccaijHH h iipnroroB.icimc nocroMiiiibix npenapaTOB npoBOAHAHCb no CTaH- 
AapTHon MeTOAHice (AoHep, IlIyjibMaH, 1973; EbixoBCKaa-FIaBjioBCKaa, 1985). 
J\jih cpaBHeHHH bhaoboto cocTaBa MHKCocnopnAHH y pa3Hbix bhaob KaMOaji 
Hcnojib30Bajica KoacJ^nnHeHT BHAOBoro cxoACTBa CopeHceHa (OAyM, 1975), 
onpeAeJiaeMbiii no (})opMyjie: 

K = 2c* 100 % / (a + b), 

rAe K — K03(j)<|)HuneHT BHAOBoro cxoACTBa; a n b — kojihhcctbo bhaob mhk- 
cocnopHAHH y cpaBHHBaeMbix bhaob KaMba n, c — kojihhcctbo coBnaAaiomHX 

BHAOB. 


PE 3 YJIbTATbI H OECY 5 K,HEIIHE 

AHajiH3 pe3yjibTaTOB noKa3aji, hto cpeAHaa 3KCTeHCHBHOCTb HHBa3HH mhk- 
cocnopHAHHMH KaM6aa 3ajiHBa rieTpa BejiHKoro cocTaBHJia 77.8 %. Bcero y 
HCCjieAOBaHHbix h3mh pbi6 obHapyaceHO 24 BHAa MHKCocnopnAHH (Ta6ji. 2), 
hto cocTaBjiaeT 60.6 % ot Bcex bhaob MHKCocnopnAHH, H3BecTHbix k HacToa- 
meMy BpeMeHH y KaMSaji b ceBepo-3anaAHOH nacra .HnoHCKoro Mopa (AceeBa, 
2001, 2003). Bham MHKeocnopHAHH, obHapyaceHHbie y KaMSaaoBbix pbi6, 6bi;iH 


147 



T a 6 ji h u a 2 

CnHCOK bh^ob MHKCocnopH^HH, OTMeneiiHbix y MaccoBbix KaMGaji 3a;iHBa IleTpa Bejimcoro 

Table 2. Distribution of myxosporidian species by the dominant flatfish species in Peter the 

Great Bay 

Bn,zibi KaMbajr 


Bn/ibi 
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Myxidium oshroense 


+ 






+ 

+ 


M. japonicum 

+ 



+ 

+ 


+ 



+ 

Leptotheca amatea 


+ 

+ 


+ 

+ 

+ 

+ 

+ 


Ceratomyxa auerbahi 

-f- 

4- 

I 

+ 


+ 



+ 



C. amorpha 







+ 



+ 

C. asp era 




+ 


+ 





C. durusa 
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+ 





C. platichthys 
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+ 
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C. rara 

+ 

+ 

+ 





+ 



C. polymorpha 
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C. protopsettae 




+ 







C. cos tat a 







+ 




C recta 
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C. sympetala 
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+ 

C. volubilis 


+ 






+ 



Palliatus binus 

+ 

+ 

+ 








Alataspora longialata 

+ 







+ 



A. tenia lata 
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+ 

+ 




A. yokohama 











A. bialata 










+ 

Pseudoalataspora originalis 


+ 






+ 



Davisia longifilus 


+ 









Schulmania guadriolobata 


+ 






+ 



Parvicapsula unicornus 




+ 

+ 

+ 

+ 


1 + 

+ 

Bcero 

5 

10 

4 

6 

5 

7 

8 

8 

5 

5 


npe^CTaBJieHbi caMbiMH pa3Hoo6pa3HbiMH (})opMaMH cnop h BereTaraBHbix CTa- 
OTH. HanOojiee MaccoBbiMH BH^aMH ^ibjihjihcb Leptotheca amatea, KOTopbiH 
BCTpeneH y 7 bh/job KaMOaji, Ceratomyxa auerbahi — y 5, Parvicapsula unicor- 
nus — y 6 h Myxidium japonicum — y 4 bh^ob (/ra6ji. 2). 

MHTepecHO otmcthtb, hto npe^CTaBBTejiH aobojibho pacnpocTpaHeHHoro 
po^a Sphaeromyxa He 3apa^caiOT KaM6ajiOBbix, xoth 3 aperHCTpHpoBaHbi y 6ojib- 
iiiHHCTBa ^OHHbix pbi6. Ha ceBepe npHMopbH, b otjihhhc ot 3ajiHBa neTpa Be- 
jiHKoro, npoifeHT 3apa>KeHH5j KaM6aji MHKeocnopH/mflMH ropa3,a,o HH^ce h (J)ayHa 
MHKCocnopH.a.HH CHJibHO OTjiHHaeTCH. B nocjieAHHe ro^bi (2001—2004 rr.) 3 kc- 
TeHCHBHocTb HHBa3HH He H3MeHHJiacb, ho yMeHbuiHJiocb pa3HOo6pa3He BHJJOB 
MHKeocnopH^HH. B HacT05mj.ee BpeM5i y KaM6aji 3ajiHBa neTpa Bcjihkoto Han- 
6ojiee nacTO perHCTpHpyiOTC5i Ceratomyxa auerbahi , Leptotheca amatea, ro- 
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pasao peace M. japonicum, Parvicapsula unicornus, a ocTaabHbie Bnabi BCTpe- 
naioTCfl b eanHHHHbix caynaiix. 

HanGoabinee xoannecTBO bh^ob MHxcocnopnaHH 6bijio oGHapyaceHO y kok- 
hoh nanTycoBH^HOH KaM 6 anbi Hippoglossoides dubius. Bcero b ceBepo-3anaa- 
hoh nacTH ^InoHCKoro Mopa y stoh KaM 6 ajibi 6bijio oTMeneHo 11 BnaoB napa3H- 
tob (AceeBa, 2000, 2003), b tom nncae b 3 aaHBe IleTpa BejiHKoro — 10 
(Ta 6 ji. 2). IlanGonee nacTO BCTpenaaHCb y naaTycoBHaHOH xaMGaabi Taxne 
BHflbi Kax Ceratomyxa rara h Leptotheca amatea, ropasao peace — C. auerbahi 
h Myxidium japonicum. Ha BTopoM MecTe no xoannecTBy biuiob MHXcocnopn- 
puPi naxo,TH:nicb anoHCxaa Pseudopleuronectes yokohamae n aaabiieBOCTOHnaa 
jpmimaa Glyptocephalus stelleri xaMGaabi (Ta 6 ji. 2). Y anoHCxoH xaMGaabi Han- 
6 onee MaccoBO BCTpenaancb cnopbi Ceratomyxa costata, C. platichthys, Lepto¬ 
theca amatea n pe>KC oTMenaancb cnopbi Myxidium japonicum n Parvicapsula 
unicornus, a y /uihhhoh KaM 6 anbi b HanOoJibuieM xoannecTBe o 6 HapyaceHbi Ce¬ 
ratomyxa auerbahi n C. rara, peace Leptotheca amatea. >Kcjrroiioaoca>i icaMoa- 
Jia Pseudopleuronectes herzensteini, no HauiHM aaHHbiM, 3 apa>KaaacB 7 BiiaaMii 
MHxcocnopnaHH, npn 3TOM Han 6 oaee MaccoBbiMH 6 bmn cnopbi Ceratomyxa 
auerbahi n C. platichthys n peace perncTpnpoBajincb cnopbi Myxidium japoni¬ 
cum. Y acejiTonepon KaM 6 anbi Limanda aspera OTMeneHO 6 bh^ob napa 3 HTOB, 
aoMHimpoBaaii Ceratomyxa protopsettae n Alataspora tenialata. Y oc iaaianax 
xaMGaa BCTpenajincb 4—5 BnaoB MHxcocnopnaHH (Ta 6 a. 2). Komonaa xaM 6 aaa 
Acanthopsetta nadeshnyi oaiaa aapaacena rjiaBHbiM o6pa30M Ceratomyxa auer¬ 
bahi. Y ocTporojiOBon icaMSajibi Cleisthenes herzensteini HanOonee nacTO 
BCTpenajincb cnopbi Ceratomyxa rara. Y aJiHHHopbuion xaMGanbi Limanda 
punctatissimus npeoOaaaajni cnopbi Ceratomyxa auerbahi n C. platichthys. 
3 Be 3 anaTaa KaM 6 ajia Platichthys stellatus 6 biJia 3 apaaceHa GoJibinen nacTbio 
cnopaMn Ceratomyxa costata n C. platichthys, a 6 eno 6 pioxaa Lepidopsetta 
mochigarei — Alataspora bialata n Myxidium japonicum. 

Y KaMOanoBbix pbi 6 MaccoBoe cnopoo6pa30BaHne MHxcocnopnaHH 3ape- 
rncTpnpoBaHo 2 pa3a b roa: bcchoh n b Hanane JieTa — b nepnoa HepecTa, n 
oceHbio — bo BpeMB o 6 pa 30 BaHHB npea 3 HMOBajibHbix CKonjieHHH. BecHon 3 a- 
paaceHHocTb KaMOan MHXcocnopnaHaMH aocraraeT 70—100 %, npn stom Ha- 
GaioaaeTca 6 ojibinoe pa3HOo6pa3ne BnaoB MHxcocnopnaHH. Hanano cnopooG- 
pa30BaHHB OTMeneHo b MapTe, name Bcero MaccoBbin Bbixoa cnop HaGmoaaeT- 
ca c Man no monb. Occhhhh nnx 3apaaceHHocTH xaMGaa MHxcocnopnanaMH 
aocTnraeT 50—70%, npn stom xojihhcctbo BnaoB MHxcocnopnaHH ropa3ao 
MeHbine, neM BecHon. 

CpaBHeHne cxoacTBa BnaoBoro cocTaBa MHxcocnopnaHH y pa 3 Hbix xaM 6 an 
3 anHBa neTpa BejiHKoro noxa 3 ajio, hto HanOonee 6 hh 3 xhmh no 3 TOMy noxa 3 a- 
Tenio BBJiaioTca naaTycoBHaHaa n psimmaa xaM 6 aabi (88.9 %) (cm. pncyHOK), 
hto HeyflHBHTejibHO, Tax xax 3 th Bnabi HMeiOT cxoaHbin xapaxTep OaTHMeTpn- 
neexoro n ropn30HTajibHoro pacnpeaeneHna (BaoBHH, 3yeHxo, 1997; BaoBHH, 
HJBbiaxnn, 2000), n Hepeaxo Bbicoxne yaoBbi oaHon xaM 6 aabi conpaaceHbi 
c OoabinnMH yaoBaMH apyron. /(oBoabHO GoJibinnM cxoacTBOM BnaoBoro co- 
CTaBa MHxcocnopnaHH xapaxTeproyioTca ocTporonoBaa (66.7 %) n xomonaa 
(60.1 %) icaMoajibi oraocHTeabHo naaTycoBnaHon n Maaoporoii. Bee Bbimene- 
peHHcaeHHbie Bnaxi oGbeaHHaioTca b oaHy rpynny c bmcokoh aonen cxoacTBa 
BnaoBoro cocTaBa 3apaacaioinHX nx MHxcocnopnaHH n aoBoabHo xopouio ot- 
annaiOTca ot ocTaabHbix xaM 6 aa 3 aanBa neTpa Beanxoro (aoaa cxoacTBa — 
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Cxo^ctbo BH^OBoro cocTaBa MHKeocnopH^HH y pa3JiHHHbix KaMOaji 3ajiHBa FleTpa BejiHKoro. Bhot 

KaMGaji. 

/ — KOJiiOHaji, 2 — najiTycoBHanafl, 3 — AJiHHHaa, 4 — ocTporojioBaa, 5 — >KC^Toncpaa, 6 — wcJiTonojiocaa, 
7 — anoncKaa, 8 — ajiHunopbiJiafl, 9 — 3BC3anaTaH, 10 — >KCJiTo6pioxaa. 

Similarity.of myxosporidian species compositions in different flatfish species from Peter the 

Great Bay. 


11.1 %) (cm. pneyHOK). BblCOKOe CXOACTBO (jiayHbl MHKCOCnopHflHH ocTporo- 
jioboh KaM6anbi c rpynnon rjiy6oKOBoaHbix bhaob moxcho o6i>acHHTb oco6eH- 
HOCTHMH SHOJXOrHH H 3KOJIOTHH 3TOH pbl6bl. H3BCCTHO, HTO OCTpOTOJIOBaa KaM- 

6 ana, Kax h flpyrne 6onbmepoTbie KaM6anbi (xoaionaa h najrrycoBHflHaa), xa- 
paKTepH3yeTca CMeuiaHHbiM thuom nuTairaa — noTpeSaaeT Kax aornibie, Tax h 
njiaHKTOHHbie opraHH3Mbi h cnoco6Ha noaHHMaTbca b noBepxHocTHbie cjioh 
Bo^bi (BeaeHCKHH, 1954; MHKyjiHH, 1954; nymnHa, 1998). no SaTHMeTpnqe- 
CKOMy ^HanaaoHy BCTpenaeMOc™ 3Ta KaM6ana b 3anHBe FleTpa Beanicoro 33 hh- 
MaeT npoMexcyTOHHoe nojiojKeHne Meacay npn6pe>KHbiMH n rjiySoxoBo^HbiMH 
BH^aMH (BflOBHH, 3yeHKo, 1997; Baobhh, IllBbiaKHH, 2000). CaMaa rny6oKo- 
B<MHaa H3 Bcex xaMSaji 3ajiHBa neipa BejiHKoro — KoaioHaa HMeeT ^obojibho 
B bicoxyio CTeneHb buxoboto cxo^cTBa 3apaacaiomHx ee MHKeocnoptmHH 
(60.1 %) c BbiuienepeHHCJieHHbiMH BH^aMH. H3 rpynnbi npn6pe>KHbix h ycnoB- 
Ho-npnOpeacHbix bh^ob HanSojibiimM cxo^ctbom (JjayH MHKCocnopH^HH o6jia- 
^aioT SKoaornMecKH 6 ;ih3khc npyr k apyry acejrronepaa n >i<e;nonoaocaa 
(61.5 %), a Taxxce anoHCxaa h fljiHHHopbinaa (61.5 %) xaMSajibi (cm. pncyHoic). 
3Be3aHaTaa xaMSajia othochtch k npnOpeacHbiM BH^aM co cpaBHHTeabHO rnn- 
poKHM anana30HOM BCTpeHaeMOCTH.iFIo xapaxTepy BepTHKaabHoro h ropH30H- 
TajitHoro pacnpeaejieHHa oHa BecbMa 6jiH3xa k ajiHHHopbuion xaM6ajie (Bao- 
bhh, HlBbi/iKHH, 2000), hto no^TBepayiaeTca floaefi cxoacTBa 4>ayHbi mhkco- 
cnopj&mnn 3 toh pw6bi c ocTajibHbiMH npn6pe>KHbiMH KaMSaaaMH — 53.1 %. Flo 
xapaxTepy 6aTHMeTpnaecKoro pacnpeaeaemia 6eao6pioxyio xaMSajiy mojkho 
OTH 6CTH K yCJIOBHO npn6pe>KHbIM BIWM (BflOBHH, UiBbiaKHM, 2000), oaHaxo 
BCJieACTBHe HeMHOTOHHCaeHHOCTH B 3aJIHBe H OCoSeHHOCTefi 3KOJIOTHH 3TOT 
bh^ no cocTaBy (JiayHbi MHKeocnopn^HH Han6ojiee 6 jih30k k 3Be3^HaTon xaM- 
6ajie (41.5 %) n TaroTeeT k npn6peacHbiM Bunau (33.2 %). 
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06o6maa nojiyneHHbie pe3yjibTara, mo>kho CKa3aTb, hto flejieHHe KaM6an 
3anHBa rieTpa BejiHKoro Ha SKOJiorHnecKHe rpynnbi Ha ocHOBe cpaBHeHHa 
cxo^CTBa BHflOBoro cocTaBa MHKeocnopHflHH, napa3HTHpyiomHx y sthx pbi6, b 
o6h;hx nepTax coBnaaaeT c paHee npe,nno>KeHHOH KJiaccH(J)HKaHHeH, ocHOBaH- 
hoh Ha ocoSeHHOCTax SaTHMeTpHnecKoro pacnpefleneHHfl pbi6 h npHyponeH- 
HOCTH HX K BOOTblM MaCCaM B JieTHHH nepHO^ (BflOBHH, IllBbl/lKHH, 2000). Ofl- 
Hano HMeiOTca HexoTopbie otjihhhh. Tax, oraocHMafl paHee k ycjioBHO-fipn- 
OpeacHbiM BH^aM ocTporoaoBaa KaMSaaa, no HarnnM naHHbiM, ropa3ao OjiHace k 
rpynne rayOoKOBOOTbix xaMOan. BMecTe c TeM k rpynne ycnoBHO-npHOpeac- 
hmx bh^ob mbi OTHecnH HcenTononocyio xaMOany, KOTopaa paHee Bxonnjia 
b rpynny npn6pe)KHbix pbi6. TaKHM o6pa30M, Mbi MoaceM yTOHHHTb KJiaccH(J)H- 
Kapnio 3KOJiorn L iecKHX rpynn KaM6aa 3 aanBa rieTpa BejiHKoro caeflyiom,HM 
o6pa30M: rnySoKOBOAHbie — Koaionaa, naaTycoBHflHaa, aaHHHaa, ocTporono- 
Baa; ycjioBHO-npHGpexcHbie — aceaTonepaa h aceaTonoaocaa; npnOpeacHbie — 
anoHCKaa, aaHHHopbiaaa, 3Be3aHaxaa, 6eao6pioxaa. 
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ECOLOGICAL GROUPS OF FLATFISHES OF PETER THE GREAT BAY 
(JAPAN SEA) BASED ON THE ANALYSIS OD SPECIES COMPOSITION 
OF MYXOSPORIDIAN PARASITES 
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SUMMARY 

Comparison of myxosporidian species compositions in different flatfish species from 
Peter the Great Bay showed that the flatfishes should be divided into three ecological gro¬ 
ups — deep water (scaly-eyed plaice Acanthopsetta nadeshnyi , Korean flounder Glypto- 
cephalus stelleri , flatheaded Rounder Hippoglossoides dubius , and pinewood flounder 
Cleisthenes herzensteini), relatively coastal (yellow-finned sole Limanda aspera and 
brown sole Pseudopleuronectes herzensteini ), and coastal (Japanese flounder Pseudopleu - 
ronectes yokohamae , long-snouted flounder Limanda punctatissimus, starry flounder Pla - 
tichthys stellatus , and white-bellied flounder Lepidopsetta mochigarei). This division coin¬ 
cides in general with the previously proposed ecological classification based on the chara¬ 
cteristics of bathymetric distribution and preference to water layers during summer period 
in the fishes. 
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